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Abstract (Basic): Transparent quartz glass tube having high accuracy and 
purity (water or OH radical content of less than 1 ppm) is produced by 
introducing SiCi4 (200 cc/min. ) into a rotating tubular pipe which 
rotates around its centre axis at 10 rpm. from a spraying nozzle 
together with 02 (4l/min.)and H2 (21/min.) to accumulate in succession 
Si02 fine granules on the inner wall of the tubular pipe by flame 
hydrolysis reaction. 

Relative posn. between the tubular pipe and the spraying nozzle is 
varied in longitudinal direction in accordance with the accumulation of 
the Si02 fine granules to form uniformly an accumulated Si02 fine 
granules layer on the entire inner wall. Layer is heated in an electric 
furnace together with the pipe at 1500 deg. C for 2 hrs. under stream of 
Ci2-bearing He gas to make the accumulated Si 02 layer transparent by 
sintering. Si CI 4 may be introduced together with P0CI3 which is 
converted to P205 by the oxidn. reaction. 
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[Ref. 6] 
[25] 

1. A method for preparing a quartz glass tube, 
comprising the steps of: 

i) blowing a raw material^ such as SiCl^, which 
forms Si02 through an oxidation reaction, into a refractory 
cylindrical pipe, which is rotated around its center axis^ 
together with one of an oxyhydrogen flame, steam heated to a 
high temperature, an oxygen gas heated to a high 
temperature, and a plasma flame containing oxygen, 

ii) depositing fine Si02 glass particles, which 
are formed by the oxidation reaction in the cylindrical 
pipe, on an inner wall of the cylindrical pipe, 

iii) moving the cylindrical pipe with respect to 
the blowing nozzle along the axial direction, the fine Si02 
glass particles being thereby deposited to a predetermined 
thickness, and 

Iv) heating the entire area of the cylindrical 
pipe in an atmosphere containing chlorine, the deposited 
f inei SIO2 glass particles being thereby sintered and 
transparentlzed • 

2* A method as defined in Claim 1 wherein an 
additive, which forms one of Ge02/ ^2^5' ^2^3' '^^^2^ Zr02, 
BI2O3, Nb205, AI2O3, Sb203, and AS2O3 by an oxidation 
reaction, is added to the raw material, which forms Si02* 
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[26] 

This Invention relates to a method for preparing a 
high-purity quartz glass tube at a high accuracy by a gas- 
phase reaction. 

[27] 

The size of the quartz glass tube is determined by 
the hole diameter and the die dimensions* Therefore, a 
crucible must be prepared at a very high accuracy- Also, 
with this method, it is necessary to use the crucible and 
the die having the dimensions adapted to the position, at 
which the die is located when the fused quartz glass flows 
from the hole in the bottom of the crucible, or adapted to 
the ratio of the inner diameter to the outer diameter of the 
desired quartz glass tube- Since the viscosity coefficient 
of the quartz glass is sensitive to temperatures, the 
temperature must be controlled accurately. 

Further, in order for bubbles to be removed from 
the fused glass, the glass is heated to a high temperature 
up to the state, in which the viscosity coefficient is low. 
Therefore, an additive having a low boiling temperature 
cannot be added. 

In view of the above circumstances, the object of 
the present invention Is to produce a high-purity, high- 
quality quartz glass tube containing no bubble by preparing 
a deposit of fine glass particles by a gas-phase reaction 
without any crucible being used, and thereafter 
transparentlzlng it. Another object of the present 
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invention is to produce a quartz glass tube having little 
content of OH group by carrying out dehydration treatment 
before the deposit of the fine glass particles is heated and 
transparentized. A further object of the present invention 
is to produce a quartz glass tube containing an additive, 
which could not be added in the conventional techniques. 
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ffcSloLrGeO,.P,O..B,0,.TiO,, 
ZrO Bi,o,.Nb,0,.A^,0,.Sb,0,. 



(2) 



fiF& BBS9-1 1 536 



^<of6toSiJ«-»ox -S c i ri * Oo 
{*?-»D« L2w<fr sJisifiic mt^t&mt « c i ic 

«-#*fE^*'7J^^?-flFK-r5c:iti«)iLr js 

1 1 tt««Snfc//7Xgfi!^^Ji«f*:, 12ttit 
!;<1±tt«*>'i/iSRfgiS. 1 SttRfStl 2*3t 
}$L(ellc$-*syca6®$:^A, 1 4ttR«tl 2 20 
JC^Oft*^ "in, ^Ott-TL^tgnii^fc, 1 5tt 

1 6llIeie^g;i4[s]tett-C*5o 
-r4^B«KSI2T-*oT, 2 1 ttim^. 2 2 25 

4 1 t±m:k&itPii^ihUi>P]Wi^. 4 2tt1£}$^, 
4 3ttl9iett, 4 4tt*'7;^S(»^-Jttflttt, 4 5 30 

SiC^4r£<!:'<01SI4**^2 0 Occ/min 
1 2rtici.oTi;k;<i^»o*fl-«s:io*«, SiO,a 

tt<1.m 1 0 0 H, Pi2 9 0 ft $ 4 0 0 



•«®^7 7T-f ^-Cf1fl!!$nT^^5o 
«»»t1BKtt, nSff 1 2(*3©®KlcJ:oTgti)c$ 

c©J:^lcLr^#/ctf7xa^^^-««*l iti, 
Ras 1 2 i i fcicm 3 0»c^,-rsa*p 2 1 rtic, 

liP'O'ff 2 4i<!:t>KiaaL, ffiSliT 2 1 1 500 

»ffla^;«.ii£Aa2 2«-atT?FfiStt«'^He i 
i(><c«5R*-;^«-»Lfco c©ffij(|//;^tt, *'7 

■ffccD-c**), «"7;^i&igsfe$nsfeiBti*»iisi-r 

^«iA'^tt±:5lcS«tT*«gfffin2 3*>^^ 
BJSnSo *'7X®ti^Jft«f^:l Itt 

SSteLiSMfb^n, ^4 Om, (^Sl 5mi, s 
$ 2 0 0M©i8ig5?S«'7:^t*i?§t)nyto OH 
SSEtt 0. 1 Pi-eff ic i&Tbri^^fZo 

^mm 2 

S iC^4 2 0 Occ/min, POC^, 5 0 cc/ 
min ©«!|-&©fgf4/j'^«-, 4. 0 0 'CJCtJOflfeL/c 
*^m4 ^/mi n i i fc ^ 4 SlC^I-PJiCffi 
5*^t>!fc*UlL, n®'ff4 1 f^iT-JtaTk 

m&Ltzo *•7xaa^^ttRfg^'f 4 i®(^ii±»c 

««-rSo Rfi!t4 1 tt^mi 0 Dm, f*iai9 0 
M, 5 0 0«m®^'•7 7T-f H!!T\ Isiea 
1 5r(■T•|51fcLT^^So ;!»oli«IClDl:T, RgS 

t4 itt7 ow/hour ®iiis-eT:^jc^t()$n 
So ^li)ic#or, RfUf 4 1 ®rtS±ic)ej>;*' 
7xe<a^«8(«:*»}^fiE$n. ca>X^\CLXfi. 
ffi$n/c*'7xati^Jiftft:4 4tt, ^3iaic^^ 
tm^)!F2 4 5 O-CCS^-CflDJftU 

/ce*, P,o,iiai:t^o$n:t5i5*'7 7.W 

( 4 On, fiS 1 7 ft $ 2 4 0 *• ) ©H 

S©f^«:)5ffitt. affi<Jts©igfi^fflt->r, 
tf7x^ftfk$*scin£ <2W'fk-rs®-c. 

l«ff©EKtf 7 XgAi?#t,nS C i «£if ®fiJ;^*J 
4o 
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(0\ii>^, SOC^, , SOj C^,*|!® 



ftii BBS 9 -.1 1 5 3 6 
6 

1 JgM$n/cE^*-7 X, 2 soil, 

3 Har, 4 5f^:, 5 f>{ X, 6 

^Skiiy^^'S. 1 1 

1 2 RfftW. 1 3 3t^^» 1 4 -t./c. 

1 5 e*:toL/x/k, 1 6 @e«k 21- 

•••«^j55. 22 ^mfMi^iJiKu^ 2 3 

Sftan, 2 4 r-l^'f, 4 1 R«e, 4 2 

^^A, 4 3 new, 4 4 iivm 

fi^F-JftSf*:, 4 5 eJCtU L / X^Wo 



mi @ 




(5' 



-75- 



(4) 



K5 9 - 1 15 3 




j5 



4i 



41 



■ / 



42 



-45 



-76- 



